Regulation of flux through glutaminase and glutamine synthetase in isolated perfused rat liver.
1. Glutaminase and glutamine synthetase are simultaneously active in the intact liver, resulting in an energy consuming cycling of glutamine at a rate up to 0.2 mumol per g per min. 2. An increase in portal glutamine concentration was followed by an increased flux through glutaminase, but flux through glutamine synthetase remained unchanged. Glutaminase flux was also increased by ammonium ions or glucagon; these effects were additive. 3. Glutamine synthetase flux was increased by ammonium ions, but this activation was partly overcome by increasing portal glutamine concentrations. Glutamine synthetase flux was slightly increased by glucagon at portal glutamine concentrations of about 0.2-0.3 mM, but was strongly inhibited above 0.6 mMs. 4. During experimental metabolic acidosis there was an increased net release of glutamine by the liver, being due to opposing changes of flux through glutaminase and glutamine synthetase. Conversely, an increased glutamine uptake by the liver during metabolic alkalosis was observed due to an inhibition of glutamine synthetase and an activation of glutaminase. However, the two enzyme activities respond differently depending on whether glucagon or ammonium ions are present.